The polypeptides soluble in 0.25 M-HC1 were extracted from the nuclei of BHK cells infected with herpes simplex virus type 1 or type 2 and separated by SDS-PAGE. Seventeen polypeptides were detectable in each extract of which 10 type 1 and nine type 2 polypeptides were reproducibly effectively extracted. In cells infected with bovine mammillitis virus, pseudorabies virus or equine herpesvirus type 1, at least 12, 13 and eight polypeptides respectively were acid-soluble. In addition to histones, three other cellular polypeptides were present in sizeable quantities in the acid extracts and could obscure other acid-soluble viral polypeptides. Possible relationships between some polypeptides of the five herpesviruses are discussed.
. The molecular weights were determined relative to coelectrophoresed marker proteins.
pelleted by centrifugation at 2000 g for 10 min and dissolved in 0.05 M-Tris-HC1 pH 7.0 containing 2% SDS, 5% 2-mercaptoethanol for S D S -P A G E . Fig. 1 shows autoradiograms of the polypeptides in mock-infected and HSV-infected cells and of acid-soluble polypeptides extracted from the nuclei of the same cells. With regard to mockinfected cells, the most readily acid-extracted polypeptides are the histones (which migrated with the SDS front in this gel) but three more polypeptides (labelled A, B and C in Fig. 1 ) are almost totally acid-soluble and clearly a number of others are either partially soluble in acid or are very minor components quantitatively. The estimated molecular weights for polypeptides A, B and C are 59000, 56000 and 46000 and they are not related to the histones since they incorporate tryptophan and their synthesis is not coupled to D N A synthesis (data not shown). Polypeptides with the same molecular weight as A and C were extracted by dilute mineral acid from HeLa, M D C K , R K 13, human amnion, KB, human embryo lung and HEp-2 cells as well as from BHK cells but a polypeptide with the same mobility as B was found in high molarity only in acid extracts of M D C K and BHK cells.
With regard to HSV-infected cell extracts, autoradiograms of HSV-1-or HSV-2-infected cell polypeptides show at least 30 separate bands with some areas where clear band differentiation was not possible (Fig. 1) . Numbering of these bands followed the scheme of Honess & Roizman (1973) . At least 17 differences in electrophoretic mobility can be identified between the HSV-1 (HFEM)-and HSV-2(3345)-infected cell polypeptides during the 3 to 19 h labelling period with § Probably host polypeptide.
[35S]methionine. One advantage of acid extraction is that it is possible to increase the concentration of acid-soluble polypeptides at the expense of the less acid-soluble ones without overloading the gel. The acid extracts shown in Fig. 1 were from tenfold more cells than the infected cell extracts. The identity, molecular weight and relative solubility in acid of all HSVl(HFEM) and HSV-2(3345) polypeptides that can be seen on the original autoradiogram is shown in Table 1 . Thus, at least 17 HSV-1 and 17 HSV-2 polypeptides are acid-soluble to greater or lesser extents. For HSV-l-infected cells, ten of these are easily seen and are ICPs 5, 8, 21a, 21, 26, 31, 39/40, 44 and 45 plus three others which co-electrophorese with the major acid-soluble host proteins A, B and C. In HSV-2-infected cells, the major acid-soluble components are ICPs 5, 8, 21, 31, 36, 39, 40 and 45 plus bands co-migrating with A, B and C. In HSV-l-infected cells, ICP 21a and 21 are related polypeptides functionally equivalent to the one polypeptide ICP 21 in HSV-2-infected cells. ICP 26 and ICP 44 of strain HFEM are apparently acid-soluble whereas the corresponding polypeptides in strain 3345-infected cells are not. Conversely, ICP 36 of strain 3345 is acid-soluble whereas that of strain HFEM does not appear to be so. These may, however, be strain-specific characteristics. The acid-soluble polypeptides from HSV-1-or HSV-2-infected cells therefore form a subset of the total HSV-infected cell polypeptides; they are a specific subset and are not simply polypeptides that are readily soluble and leak easily out of the nuclei since, as stated above, the crude nuclei were washed twice in lysis buffer containing Triton X-100 once in buffer and once in saline before acid extraction. An additional wash with phosphatebuffered saline did not extract the polypeptides shown in Fig. 1 . This compares favourably with the numbers of polypeptides found in the nuclei of infected cells following fractionation of cells into nuclei and cytoplasm (data not shown) when there is only a small reduction in the number of polypeptides in either fraction compared with that found in whole cells (Fenwick et al., 1978) .
It is well established that cellular histones are basic proteins which are associated with DNA as nucleosomes and these basic proteins are acid-soluble. It is of interest, therefore, to wonder whether or not a link can be found between those polypeptides which are acid-soluble in HSV- ]arginine (l ~tCi/ml), which was found to be a particularly suitable label for these basic polypeptides, and separated by electrophoresis on a 9.25 ~ SDS-containing gel. The numbers on the left identify some of the HSV-1 polypeptides and A, B and C identify host polypeptides. Acid-soluble polypeptides of BMV-, PRV-and EHV-l-infected cells are located by dots to the left of the appropriate lane. Closed circles on the left of each infected cell polypeptide lane locate the major capsid polypeptide according to Killington et al. (1977) . Open circles to the left of the same lanes locate the major cross-reacting DNA-binding protein of cells infected with each virus.
infected cells and those which can be shown to bind D N A . Accurate comparisons of existing data are however virtually impossible largely due to the lack of a universally agreed protein nomenclature. Despite this, identification of a few selected polypeptides from different studies is possible. Thus, Powell & Purifoy (1976) and Hay & Hay (1980) found that the immediate early polypeptide ICP 4 (175000 mol. wt.) was a DNA-binding protein whereas Bayliss et al. (1975) and Wilcox et al. (1980) did not. Freeman & Powell (1982) , however, have shown that ICP 4 binds to D N A only via a component of uninfected cells. ICP 4 would not be detectable in the present studies but following release from a cycloheximide block, ICP 4 is acid-soluble (I. W. Halliburton, unpublished observation). The major capsid polypeptide of molecular weight 150000 to 155000 has been shown to be a DNA-binding protein by Powell & Purifoy (1976) , Wilcox et al. (1980) and La Thangue & C h a n (1984) but was not detected as such by Bayliss et al. (1975) or by Bookout & Levy (1980) . This polypeptide is weakly acid-soluble. The major D N Abinding protein (ICP 8, Powell et al., 1981) is certainly acid-soluble ( Fig. 1 and 2) . Thereafter, some 15 or more polypeptides ranging in molecular weight from 130000 to 12000 are both soluble in dilute mineral acid and bind D N A (Bayliss et al., 1975; Powell & Purifoy, 1976; Wilcox et al., 1980; Bookout & Levy, 1980 ; La Thangue & C h a n , 1984) but specific correlations require further characterization of individual polypeptides.
In order to examine the solubility of polypeptides from some other herpesviruses, BHK cells were infected with either HSV-I(HFEM), HSV-2(3345), BMV (Castrucci et al., 1972) , PRV (isolated by Dr F. Dekking) or EHV-1 (Mayr et al., 1965) at a m.o.i, of 10 to 15. Cells were labelled with [14C]arginine from 4.5 to 11-5 h post-infection and were either processed as whole cell extracts or for acid extraction of nuclei. Fig. 2 shows the resulting autoradiogram. The infected cell polypeptide profiles show considerable variation in polypeptide distribution. Acid extraction of HSV-l-infected cells produced the acid-soluble polypeptides 5, 8, 21a, 21, 26, 39/40, 44 and 45 . Extraction of HSV-2-infected cells with 0.25 M-HC1 produced ICP 5, 8, 21, 36, 39, 40 and 45 . These results compare with at least 12 major acid-extractable polypeptides which do not co-migrate with cellular polypeptides for BMV, 13 for PRV and eight for EHV-1 (indicated with dots to the left of the appropriate band of acid-soluble polypeptide in Fig. 2) . The bands co-migrating with host cell polypeptides A, B and C are apparent with each virus except for HSV-2 where a more effective switch off of cell protein synthesis appears to have occurred and another polypeptide (ICP 29) migrating between A and B is apparent.
The major capsid polypeptide of each of the five viruses has been identified as having molecular weights of 158000 to 160000 for HSV-2 and BMV, 145000 for EHV-1 and 140000 for PRV relative to 155000 for ICP 5 of HSV-1 by Killington et al. (1977) which correspond to polypeptides marked with a large filled dot to the left of the appropriate infected cell polypeptide band in Fig. 2 . If these assignments are correct, then the BMV and EHV-1 major capsid polypeptides are completely insoluble in 0.25 M-HC1 whereas the PRV major capsid polypeptide is similar in solubility to that of HSV-1 ICP 5. Structural polypeptides analogous to ICP 21 (VP 14) of HSV-1 or HSV-2 do not seem apparent with BMV or PRV and there is only a faint band of similar mobility for EHV-1. Capsid polypeptides analogous to ICP 39/40 (VP 22/23) of HSV-1 as identified by Killington et al. (1977) could well be acid-soluble with BMV, PRV and EHV-1 since there are bands of similar mobility but one cannot be sure which are the equivalent polypeptides. VP 22 of HSV-1 and HSV-2 is, however, a relatively arginine-rich polypeptide (Halliburton, 1972) . The major DNA-binding protein of HSV-1 and HSV-2 has been identified as ICP 8 (Bayliss et al., 1975; Powell & Purifoy, 1976; Purifoy & Powell, 1976; Knipe et al., 1982) . Furthermore, Yeo et al. (1981) have shown by immunoprecipitation that a polypeptide of molecular weight about 140 000 is a major cross-reacting polypeptide induced by HSV-1, HSV-2, BMV, PRV and EHV-1, and Littler et al. (1981) using tryptic peptide analysis have shown that this cross-reacting DNA-binding protein of all five viruses has structural similarities. ICP 8 polypeptides of HSV-1 and HSV-2 are both readily extractable by dilute acid ( Fig. 1 and 2 ) and polypeptides of molecular weight 131000, 133000 and 136000 (marked to the left of the appropriate infected cell polypeptide band with an open circle in Fig. 2 ) are apparent in cells infected with BMV, PRV and EHV-1 respectively and readily apparent in acid-soluble extracts of these cells (Fig. 2) although the PRV polypeptide is a more minor component in the acid extract. The major cross-reacting DNA-binding protein of these five viruses would therefore seem to be acid-soluble. When more is known about the polypeptides specified by BMV, PRV and EHV-1 it should be possible to extend these comparisons to other polypeptides. In the meantime, the use of extraction of nuclei with dilute mineral acid may well be a useful additional approach which can be used to compare and to suggest relationships between polypeptides of related viruses.
